Background: Schizophrenia relapses are common, have profound, adverse consequences for patients and are costly to health services. Early signs interventions aim to use warning signs of deterioration to prevent full relapse. Such interventions show promise but could be further developed. This study addresses 2 developments: adding basic symptoms to checklists of conventional early signs and using a mobile phone app ExPRESS to aid early signs monitoring.
Introduction
A total of 80% of those with first episode psychosis relapse within 5 years [1, 2] , which often leads to unplanned admissions [3] [4] [5] , increased personal distress [6] , vocational disruption [7] , worse residual symptoms [8] , and risk of suicide [9] [10] [11] . Interventions using early signs of deterioration (eg, increased anxiety and insomnia) to prompt timely preventative action can forestall relapse [12] [13] [14] but could be further developed by improving relapse prediction and increasing engagement with long-term early signs monitoring [15] . This study addresses 2 such developments: (1) adding basic symptoms to checklists of conventional early signs and (2) using mobile phone technology to aid early signs monitoring.
Basic symptoms are subtle, subjective changes in individuals' experiences of themselves (eg, difficulty managing attention) and the world around them (eg, more vivid colors) that predict first episodes of psychosis [16, 17] and might predict relapses [18] [19] [20] . The most comprehensive studies to date have been retrospective [18, 19] . One prospective study [21] examined 10 items resembling basic symptoms, but the authors did not explicitly state that these were basic symptoms or specify how they were measured [19] . There is a clear need for a well-powered, prospective study to establish whether combining basic symptoms with conventional early signs improves relapse prediction. We plan to carry out such a study using a phone app to facilitate monitoring, in line with recent developments in mobile health (mHealth) for psychosis.
In this study, we describe the development and long-term acceptability of ExPRESS, a phone app that monitors basic symptoms and conventional early signs of psychosis relapse on a weekly basis, and the basic symptoms checklist (BSC), the pool of self-report items used to assess basic symptoms in the app. Both as a research tool and in clinical practice, an app potentially has numerous advantages over face-to-face [22] , postal [23] , or text message-based [24] assessments of early signs of relapse. An app can be accessed at times and places convenient to the patient, as mobile phones tend to be carried around from place to place and their use is often integrated within daily life [25] . Monitoring early signs with an app is less resource intensive, intrusive, time consuming, and burdensome than weekly visits from a researcher or clinician. People with a schizophrenia diagnosis find apps acceptable for short-term self-monitoring [26] and prefer them to text message-based systems [27] . Native phone apps are preferable to Web-based systems, being less dependent on a good data or Wi-Fi connection and, therefore, more accessible in rural locations and for low-income users [25] . Furthermore, apps can include automated features such as reminders, generation of graphs, and secure upload of data, which might enhance user experience and increase engagement.
We know of 9 published studies that have prospectively assessed symptom course using a phone app [26] [27] [28] [29] [30] [31] [32] [33] [34] but none testing an app to monitor early signs of psychosis relapse. Only 1 study to date has evaluated a symptom monitoring app for longer than 6 months [34] , and none in a sample with established psychosis. Much current literature relies on satisfaction ratings of apps for psychosis [25, [33] [34] [35] . Only a few studies include qualitative feedback from people with psychosis regarding actual [28, 36, 37] or hypothetical [38] [39] [40] [41] acceptability of apps to monitor or ameliorate psychosis symptoms. Most had relatively young samples, likely to be more au fait with this technology (digital natives) than is typical of those with chronic psychosis, and none examined psychosis patients' experiences of long-term native phone app use.
Integrating user feedback into the design of mobile phone apps and psychological interventions is best practice [28, 36, [42] [43] [44] and improves engagement with digital tools for psychosis [45] . Ben-Zeev et al [25] recommend that researchers publish descriptions of app development, including specific ways the design was influenced by user feedback. Accordingly, we provide details of the ExPRESS app design and how it was changed in response to feedback during beta testing. We then describe a qualitative analysis of in-depth feedback from longitudinal feasibility study participants regarding the actual acceptability of the app (a priori themes), as recommended in a recent systematic review [46] . Framework analysis [47] allowed us to also consider a posteriori themes to further understand patients' experiences of long-term symptom monitoring with a phone app. The rich qualitative data provided valuable information on how people with psychosis use symptom monitoring apps, whether they perceive any value from doing so and what challenges they might encounter.
We describe 3 stages of the study (Figure 1 ), with the following 3 aims: 
Methods

Stage 1: Basic Symptom Item Pool
A pool of 56 self-report basic symptoms items was developed to form the BSC. Item wording was based on qualitative interviews in which participants described basic symptom experiences before psychosis relapse [19] and descriptions and examples given in the Schizophrenia Proneness Instrument, Adult Version manual (SPI-A) [48] . Our retrospective study [19] is one of the few to collect quotations from English-speaking participants regarding basic symptoms, making it an ideal foundation for an English-language self-report measure. Items were specifically designed for mobile phone app completion and had a 7-point visual analog scale with 2 anchors (Not at all; A great deal).
Stage 2: ExPRESS App Development
Overview of ExPRESS
The software was adapted from ClinTouch [26] , a symptom-monitoring app assessing 12 Positive and Negative
Syndrome Scale (PANSS) [49] and 2 Calgary Depression Scale (CDS) [50] items. ClinTouch and ExPRESS are compared in Table 1 . They share their look, feel, and general functionality, but features such as item content and alert frequency differ, as does the period of monitoring studied.
ExPRESS includes a pool of 5 PANSS and 2 CDS items, plus items from the BSC, the early signs scale (ESS) [51] , fear of recurrence scale (FoRSe) [52] , and optional personalizable items. All assessments relate to the past week, with PANSS, CDS, BSC, and personalizable items answered by moving a sliding bar along a 7-point visual analog scale and ESS and FoRSe items scored on a 4-point ordinal scale ( Figure 2 ExPRESS alerts the participant to answer questions once a week (1.30 pm on a Wednesday), using a beep and visual notification. The participant has 24 hours to answer. They have the option to snooze the app and receive additional alerts after 0.5 and 22.5 hours. Using the mobile phone's internet connection, ExPRESS automatically uploads participants' responses to a secure server maintained by the University of Manchester, where responses are accessible to the research team via a password-protected Web interface.
As in ClinTouch, participants could choose to personalize the app by changing the wallpaper and could view automatically generated graphs of recent responses to delusions, hallucinations, and mood items. There was also a daily diary for the individual's own reference (not uploaded) and a section containing useful numbers (eg, Samaritans).
Beta Testing
ExPRESS was beta tested on a variety of mobile phone handsets by psychology researchers (n=5) and lay people (n=6) for 1 week each. Separate, one-off beta tests were then conducted by patients (n=5) with a schizophrenia-spectrum diagnosis (Diagnostic and Statistical Manual of Mental Disorders, 4th Edition; DSM-IV) and experience of basic symptoms. Participants were given an overview of ExPRESS and were asked to perform a series of in-app tasks (observed by the researcher) and to provide comments using a structured app-evaluation form (Multimedia Appendix 1). Their feedback and the researcher's observations were collated, and proposed changes to ExPRESS were discussed by the research team. Given the study's finite resources, namely, computer programmer time, changes that improved the app's functionality and were in line with its overall purpose were prioritized (eg, adding in the past week to all questions to clarify which period they refer to).
Stage 3: 6-Month Feasibility Study and Qualitative Interviews
Feasibility Study
Patients (n=18; convenience sample) were recruited from 3 NHS Mental Health Trusts in the North West of England to participate in a 6-month, single-arm, open longitudinal feasibility study (see study protocol for full details [53] ; Research Ethics Committee reference 14/NW/1471). They were trained on ExPRESS (on their own phone, if compatible, or on a study phone) and asked to use it weekly for 6 months or until relapse, whichever was sooner. Participants received supportive telephone calls from the researcher (weekly for the first 4 weeks and monthly thereafter) to encourage participation and troubleshoot any difficulties with app use. Those using ExPRESS on a study phone received weekly text messages to their own phone number to remind them to use the app. For participants giving additional consent, app assessments were sent to a named clinician. Notes on all telephone calls and face-to-face meetings with participants during the follow-up period were included in the study feasibility diary. At the end of follow-up, all participants were invited (via telephone) to take part in a qualitative interview, including those who had dropped out of the app use phase (n=4, of whom 2 were uncontactable). Quantitative findings from the longitudinal feasibility study are reported elsewhere.
Inclusion criteria for the longitudinal feasibility study were as follows: schizophrenia-spectrum diagnosis (DSM-IV); at least 1 acute psychotic episode in the past year (exacerbation of psychotic symptoms lasting at least 2 weeks and requiring a management change, including admission) or at least 2 acute episodes in the past 2 years, including index episode; reporting basic symptoms (assessed using SPI-A), which began or increased before a previous psychotic episode; currently prescribed antipsychotic medication; age over 18 years; fluent in English; fixed abode; sufficiently stable to take part; no current alcohol or drug dependence (Structured Clinical Interview for DSM-IV, [54] ); and providing informed consent.
Qualitative Interviews
Qualitative interviews were conducted at the end of the 6-month feasibility study by 2 researchers (EE and NB) using a topic guide (Multimedia Appendix 2; piloted with 1 lay participant) covering: item content, layout, and wording; app look and feel; length and frequency of assessments; worries about app use; how app use fitted with participants' routines; the app's extra features; and other experiences of using the app. Both interviewers were female PhD researchers with Master's degrees and experience conducting qualitative interviews; EE had met all interviewees 6 months earlier, whereas NB had spoken to them via telephone only. Participants knew that EE had developed the app as part of her PhD research and that NB was covering maternity leave.
Interviews were conducted in participants' homes or a nearby NHS service, ranged from 7 to 53 min (mean 20 min), and were audio-recorded. Immediately afterward, the interviewer made notes in a reflective journal (eg possible themes, topic guide additions, and contextual details). In 3 cases, a nonparticipant was also present in the interview, in accordance with the study's lone-worker policy. The researcher telephoned 1 participant shortly after the interview to clarify a point they had made. However, because of time limitations, transcriptions were not returned to participants for comment and participants were not asked to give feedback on the findings. Data saturation was not reached, despite all consenting, eligible individuals (feasibility study participants) taking part.
Framework Analysis
The research team conducted a framework analysis (Table 2) of interview transcripts and the study feasibility diary. The framework method allows a combination of deductive and inductive coding to be used [47] . This was appropriate as there were specific issues that we set out to investigate (a priori themes, eg, participants' views on the item wording), while also allowing space to explore unanticipated aspects of participants' experiences (a posteriori themes).
Reflexivity
EE is a PhD researcher investigating measurement of basic symptoms using a mobile phone app; SB (a clinical psychologist) and RD (a psychiatrist) have worked extensively with individuals with psychosis, both in a clinical and research capacity; and SB and NB are involved in several studies investigating digital health interventions (DHIs) for this population. Although the multidisciplinary nature of the research team promoted consideration of a variety of interpretations, we inevitably brought certain expectations and assumptions to the interview and analysis process, for example, an attachment to the app's features that we had designed and hoped would be well received. Several steps were taken to minimize potential bias. Questions in the topic guide were worded in an open, neutral manner that avoided indicating researchers' opinions. Interviewers were careful not to put pressure on participants to answer in a certain way. All ideas, insights, discussions, and decisions during data collection and analysis were documented in a reflective journal. The first author also avoided reading any closely related literature (qualitative studies of app interventions) during the analysis process to avoid biasing her interpretation. Read transcript line by line and apply a code describing why that section is important Coding 3 EE, SB, RD, and NB met and discussed their coding; differences were resolved and a working analytical framework agreed. The discussion was audio-recorded for reference and noted in the reflective journal.
Researchers compare codes and agree a set of codes for subsequent transcripts Developing a working analytical framework 4 EE recoded the first 3 transcripts and then coded the remaining 13 transcripts and feasibility diary using the working analytical framework; NVivo was used to manage this process. The framework was updated where necessary (eg, new code needed), with changes discussed periodically with SB, RD, and NB. A final framework was agreed, and EE recoded all 16 transcripts and the feasibility diary for consistent coding across the dataset.
The working analytical framework is applied to subsequent transcripts Applying the analytical framework 5 EE charted the data into 2 framework matrices: 1 containing a priori codes and the second containing a posteriori codes. Both matrices consisted of 1 row per participant and 1 column per code, with codes grouped into provisional themes and subthemes. Draft framework matrices were discussed by EE, SB, RD, and NB and updated as necessary for the final versions.
Data are summarized in a framework matrix. Illustrative quotations are included Charting data into the framework matrix 6 EE kept notes in a reflective journal during analysis. Analysis meetings were audiorecorded, with notes taken. EE used the reflective journal to revisit previous ideas and consolidate these with new insights during analysis. Once the final themes and subthemes had been agreed by the whole team, EE drafted a write-up of the findings. The team critiqued the draft before agreeing a final version.
Researchers keep notes on analytical insights during the analysis process. The team discusses these insights periodically and works toward an interpretation of the data Interpreting the data 7 a All initials used in this table are author initials.
Results
Stage 1: Basic Symptom Item Pool
The final wording of the 56 self-report basic symptom items is presented in Table 3 , with corresponding SPI-A item numbers. Beta testers and longitudinal feasibility study participants generally reported that the items had face validity and the item wording was acceptable. A total of 6 changes in response to feedback from participants in this study and piloting in nonclinical samples are indicated in Table 3 .
Stage 2: ExPRESS App Development
Beta Testing
Demographic and clinical characteristics of patient beta testers and changes made to ExPRESS in response to their feedback are shown in Tables 4 and 5 , respectively. Aside from the comments summarized in Table 5 , beta testers were extremely positive about the ExPRESS app.
Stage 3: 6-Month Feasibility Study and Qualitative Interviews
Participants
The demographic and clinical characteristics of participants are shown in Table 4 , with basic characteristics of individual participants shown in Table 6 and retention shown in Figure 1 . Participants were mostly white British, single, unemployed, and living alone, with a diagnosis of schizophrenia and an average age of 38 years. In total, two-thirds of the sample was male and almost half had accessed further or higher education. Although average PANSS positive scores suggest mild to moderate symptoms, these were nonnormally distributed with some participants reporting virtually no positive symptoms and others reporting much higher symptom levels.
A Priori Themes: Long-Term Acceptability of App Use
A priori themes and subthemes are outlined in Multimedia Appendix 3. Participants found ExPRESS acceptable: they were generally very positive about the specific aspects of the app discussed in qualitative interviews and most would be willing to use it weekly for more than 6 months as part of their day-to-day life. 
A Posteriori Themes: Benefits of and Barriers to Long-Term App Use
Overview of A Posteriori Themes
A total of 5 a posteriori themes were derived from inductive coding of interview transcripts: connection and accessibility, self-reflection, therapeutic value, response style, and barriers to app engagement. Overall, these themes relate to the perceived benefits of, and possible barriers to, app use in this population. Participants were not directly asked about these themes in the topic guide but disclosed them spontaneously when discussing their experiences of using the app during the previous 6 months.
A posteriori themes and subthemes are summarized in Figure  3 .
Connection and Accessibility
Overview
This theme brings together participants' comments that relate to the importance of their connection with the researcher and the extent to which they found the app easy to access. Participants compared their interactions with both the researcher and the app to their interactions with mental health staff.
Connection With the Researcher
The connection with the researcher and a sense of belonging to the study were very important for some participants who found reminder texts and regular telephone calls positive and encouraging: This participant completed the app assessment every week during the 6-month study period; therefore, it might be that participants' degree of engagement with the app is dependent on the rapport with the person facilitating delivery, in this case the researcher. One individual felt it was important to know who was receiving her app answers, not just from a confidentiality point of view but also so she knew who she was talking to:
So sometimes, you'd be constantly thinking "well who are you telling all this to and what's the point?"
[P239]
Filling in the app was not just a self-reflective exercise for this participant but one involving communication with a specific person.
For some participants, it took time to build a rapport with the researcher, with 2 commenting that they found the initial meeting somewhat stressful, but participating got easier once they built a rapport. Strikingly, those who liked the app because they did not have to talk to a person had high symptoms during follow-up, whereas those who described the app as conversation-like all had low symptoms. It is possible that certain features of an app make it nonthreatening to someone who is wary of disclosing high symptoms; for example, an app might be experienced as more neutral and less judgmental than a person as it does not give any verbal or nonverbal feedback.
Participants reported other ways in which they found the app more accessible than mental health staff. One individual noted that the app asked questions more frequently and regularly than he typically saw his care coordinator, which he found useful:
They [the questions] come every week, she [care coordinator] come like four weeks, three weeks, two weeks, so, but this is reminding me of what I'm supposed to do, all the time. [P206]
Another tended not to seek help from his care coordinator when he was having a bad week because he was a bit stoic [P236] and did not want to bother her but he still answered the app at these points, which enabled the care coordinator to offer additional help when necessary. Similarly, it was noted in the study feasibility diary that 1 participant filled in the app once during relapse at a point that he was not willing to do a telephone interview, suggesting that, for some, an app could be more accessible in cases where a patient is unwell and unwilling to talk.
Self-Reflection
Overview
Participants spontaneously reported a number of ways in which the app helped them to reflect on their own mental health. Not only did completing the app provide a time to take stock of things but it also enabled them to reflect on their experiences more objectively and to notice patterns in their experiences over time.
Taking Stock
The process of answering questions on the app prompted participants to take time to think about their mental health each week (It makes you realize, you know, take sort of stock of where you're at [P214]), which they believed they would not have done otherwise (Like I had to say to myself "think about your week" cos sometimes I don't think about the week [P239]). By eliciting regular self-reflection, the app might serve a similar function to talking to a confiding person, as sharing experiences often provides an opportunity to reflect and process them:
My mum asks me like how's my day been or I just automatically tell her so by the time I'm coming to do the questions it's like well I've already spoke to mum about this and that so it's just a reminder of that. [P205]
Objectivity
The process of answering the questions gave participants the opportunity to translate their subjective experiences into an objective format: 
Recognizing Symptom Ebb and Flow
Taking time to reflect every week and to articulate their experiences in an objective format helped participants notice the level of their symptoms and to recognize ways in which this varied over time, providing a long-term perspective on the ebb and flow of symptoms:
They come and pass, they come and pass away [P205]
Several participants acknowledged the potential value of the app in spotting fluctuations in their symptoms:
If it's something could spot my mood going up and down and things it might be useful. [P207]
It would gauge how well you were.
[P230]
Therapeutic Value
Overview
Although a few people could not think of anything that they found helpful about the app when asked directly and 1 participant stated that he did not find the app particularly useful as he is already aware of everything [P207], the majority of participants reported finding the app beneficial.
Early Detection and Staying Well
If the app was used in a clinical setting, the intention would be to help patients and clinicians spot predefined early signs and intervene to prevent a full relapse from occurring. Recognizing patterns in their symptoms allowed some participants to take action to help themselves stay well during the study. For example, 1 participant reported that using the app meant that she recognized that she felt unwell the week before her monthly depot was due:
Cos it gets you into a pattern of realizing when you're a bit down, when you're a bit, you know, dodgy type thing. [P208]
The realization that she was feeling down because her depot was due reassured
her (I thought that the levels in my depot was probably going down a bit and I was ready for another depot. That's what that helped me to realize. And that helped to keep me calm by using the phone app [P208]
) and meant that she was able to use PRN (pro re nata) medication (medication that can be taken when required) at this time. Thus, using the app could help patients to take more responsibility in managing their mental health in conjunction with their care team.
Learning Benefit, Normalization, and Hope of Recovery
For many, the opportunity for self-reflection provided by the app was a valuable experience that increased their understanding of psychosis:
I think it probably made me understand my illness a little bit better. The voices and all. [P211]
It's been eye opening.
[P208]
Although, for some, this brought the more uncomfortable realization that:
I'm not as well as I thought I was. [P227]
Although not formally assessed in the study, 1 participant appeared to have a sealing-over recovery style, a form of avoidance coping common in people recovering from psychosis [55] . This individual did not wish to continue using the app for longer than 6 months as he did not like being reminded of his symptoms:
I just don't feel like looking back on myself in a way if you see what I mean. [P223]
In contrast, another participant initially worried that thinking about her experiences every week would remind her that she was ill but actually, it had the opposite effect (normalization): Participants also noted the value of the app in conjunction with other interventions, for example, cognitive behavioral therapy (CBT) or occasional use of PRN medication.
Response Style
Overview
This theme relates to participants' comments regarding the way they completed the app: whether they did so reluctantly or willingly, how much thought they put into their responses to the app's questions, and whether they were honest in these.
Reluctance, Commitment, and Enjoyment
Participants reported that the app was sometimes annoying but sometimes helpful. Although a few people seemed to genuinely enjoy the process of completing app entries (I did enjoy answering the questions... I didn't see it as a chore.
[P230]), most others viewed it as a chore (Not really anything to enjoy actually doing the app... It's not like you're playing a computer game or you know.
[P236]), but one which hopefully had some benefit (The questions do help you a bit.
[P214]). Several participants expressed some reluctance at using the app at times but usually did it anyway because of finding it easier than talking about how they felt [P224] or because they were committed to taking part in the study (I thought no I've agreed to do it so I'll carry on doing it.
[P227]). Moreover, 2 participants described a process of motivating self-talk to persuade themselves to complete the app:
I just kept saying to myself "you've nearly finished, you've nearly finished, it's not forever." [P214]
I had to say to myself "think about it...just answer the question" you know.
One participant who had enjoyed the app was extremely committed to it, even describing 1 week that he returned early from staying overnight in another city specifically to do the app:
I didn't go away with the phone so, on Thursday when I woke up in the morning I just told my friend... "I have to go back to Manchester cos I'm supposed to do this thing yesterday"... so I rushed down. [P206]
Honesty
A number of participants commented that they answered the app honestly, despite, in some cases, feeling some paranoia about it or finding it tricky to force themselves to think about their week:
I just had to say to myself "tell the truth, think"... I had to say to myself "think about your week." [P239] One participant reported during a telephone call with the researcher (noted in the study feasibility diary) that he had begun to answer the app more honestly: although his app responses appeared to indicate that he was getting unwell, he was in fact just being more honest.
Second Guessing Answers Versus Answering Without Deep Thought
Some participants appeared to put a lot of thought into answering the questions, for example, by second-guessing their own answers:
Even as I was doing it I was thinking well was that right, maybe I should have put something else, you know, different number. [P236]
Conversely, others reported that they answered without deep thought:
I didn't really think about it [laughs slightly] you know. [P235]
One participant commented that he did not record small fluctuations in his mental health on the app:
I don't allow it to stay long, so that's why I don't put it there. [P206]
Barriers to App Engagement
Overview
Participants noted a number of barriers, which prevented them from engaging with the app more fully. Mental health symptoms and phone-related barriers interfered with app use in some cases, though these rarely prevented app engagement entirely.
Mental Health Symptoms Interfered
Positive symptoms interfered with app engagement in several cases, but the extent of this interference varied. One participant had very high levels of positive symptoms that he did not believe were symptoms of an illness; he did not want to continue with the app because he believed it was irrelevant to him, making him feel like an experimental rabbit [P215]. Other participants with positive symptoms were happy to carry on with the study but they occasionally delayed answering questions or missed them for a week and sometimes they took longer to answer:
Sometimes it takes a lot longer cos I've got the voices going on at me so it, it takes longer cos I have to argue with them, and I have to really concentrate on what's on the phone...and then it's absolutely knackering. I know it sounds weird cos all I'm doing is answering questions. [P214]
Overall, 2 participants relapsed during the study. One of these individuals stopped using the app the week before he met study criteria for relapse, having used it virtually every week beforehand. Thus, for some, stopping the app might be a sign of imminent relapse, an observation that is consistent with findings of a previous study in which early signs of relapse were monitored using postal questionnaires [23] . The second relapsing participant stopped using the app the week after meeting relapse criteria, meaning that the app assessments in the previous few weeks could be used to predict relapse. Encouragingly, both participants were happy to continue with the app once the relapse had resolved:
It was only that time when er I was really unwell ...I was just so unwell that I couldn't do it but then after that I went back into it. [P230].
Mood symptoms affected a few participants' ability to engage with the app (when I was really She also suggested that her mental state at the time of answering the app might affect how she answered; for example, if she was feeling happy when answering them, she might forget that she was feeling down at other points in the week.
Phone-Related Barriers
A total of 13 people used a study phone during follow-up. Some found the study phone a barrier, stating that they did not tend to look at it regularly, did not take it out with them, sometimes struggled to use the unfamiliar handset, were worried about it being broken or stolen, and that they might forget to charge it. This issue was mitigated to some extent by the researcher sending a weekly reminder text message to participants' own phones.
Lack of smartphone experience was a barrier in some cases, with 1 participant accidentally deleting the app from the phone and 2 others commenting that their lack of smartphone experience prevented them from accessing the app's extra features. Unlike a digital native, who would probably have explored the app's features of their own accord, they only used its basic functions. One participant with little smartphone experience described a general anxiety about using phones, including for telephoning and text messaging; another commented:
Sometimes I get tired of looking at a phone. [P239]
Other Barriers
Some participants expressed skepticism regarding certain aspects of the study such as whether the research would find anything useful (You don't gonna find patterns. I'm pretty sure. A number of more minor barriers were recorded in the study feasibility diary. Participants missed 1 or 2 weeks of app use because of being physically unwell, lending their phone to someone else, being busy, oversleeping, being on vacation in the United Kingdom, or being abroad. The study policy was for participants not to complete the questions when they were abroad (because of lack of local support in the destination country). However, allowing participants to do so might increase their access to help at such times as life events, even positive ones, are associated with relapse [57, 58] .
Discussion
Overview
This study describes the development and testing of ExPRESS, the first mobile phone app to monitor basic symptoms and conventional early signs of psychosis relapse. It also outlines the development of the BSC, a pool of self-report items that can be used to monitor basic symptoms as putative relapse predictors. It has the longest duration of any study testing a symptom monitoring app in a sample of individuals with established psychosis and is the first study to qualitatively examine psychosis patients' experiences of using an app over a 6-month period. Framework analysis of interviews with patients enabled us to examine both a priori (acceptability) and a posteriori themes (wider app experiences).
Principal Findings
A priori themes related to the actual acceptability of the ExPRESS app and its use in day-to-day life. Participants found the app acceptable in terms of the way it looked, length of assessments, item content, item wording, and response format. As assessments were only weekly and the 24-hour response window meant they could answer when convenient, most (including those with jobs) reported that the app fitted well with their routine and they would be happy to use it for longer than 6 months as part of their day-to-day life. This contrasts with feedback from participants using Clintouch [36] , an app with several symptom assessments per day, who were unwilling to use it for longer than 2 weeks and thought it would not fit well with employment. The authors of the latter study suggest that symptom monitoring for relapse prevention might require less frequent assessments than Clintouch [36] , which is consistent with recommendations of minimum fortnightly monitoring during early signs interventions [59] . This study shows that with less frequent monitoring, people are willing to use a symptom monitoring app for significantly longer.
In contrast with clinicians' hypothetical views [39, 60, 61] , most participants were happy with a clinician having automatic access to their responses. The absence of difficulties while using ExPRESS, which automatically uploads data to the researcher, might have mitigated concerns about automatic uploads in our sample. Indeed, a recent systematic review found that actual acceptability of various aspects of DHIs tended to be higher than hypothetical acceptability [46] . Similarly, after using a mood monitoring app for 3 months as part of the Automated Monitoring of Symptoms Severity study, participants with bipolar disorder were generally willing for clinicians to access the data [62] . However, although clinician access was viewed by participants as potentially valuable, the practical and legal implications of such access require further consideration if apps are to include this feature.
Participants in this study did not report significant worries about the app, except for 2 reporting some paranoia about it and 2 who worried about hospitalization, neither of which prevented engagement. The fact that these worries did not hinder app engagement might be because the research study and the app itself came from a trusted source, namely, a university. Previous qualitative studies with participants with early psychosis [41] have reported that endorsement by a trusted source, such as a university or health service, is likely to allay participant concerns about privacy and security issues.
Virtually no one used the app's extra features such as the daily diary, graphs, or helpful numbers because they did not remember being told about them. Given that participants would have used the graphs had they known about them, more emphasis should be placed on these features during the app training session to ensure that participants are aware of them.
The a posteriori themes encapsulate participants' wider experiences of using the app, including participants' connection with the researcher, accessibility of the app, self-reflection, the therapeutic value of the app, participants' response styles, and barriers to app engagement. A number of observations and inferences can be made from the first theme, connection and accessibility. The person who the patient sees as administering the app appears to have a key role; taking time to build up a rapport in face-to-face sessions might increase app engagement. Regular telephone calls and text messages from the researcher were important to participants, consistent with findings that the acceptability of DHIs is higher when patients have access to remote support [46, [63] [64] [65] and that using technology can help patients and clinicians maintain a connection between appointments [37, 66] . Reviews indicate that telephone support is acceptable to those with severe mental illness [67, 68] . In this study, even a participant who was generally anxious about telephone calls found them acceptable as he had met the researcher previously. This is an important finding for researchers and clinicians seeking to assess symptoms remotely via telephone. Although it is unlikely that patients will be willing to discuss their symptoms over the telephone with a stranger, 1 or 2 meetings in which symptoms are discussed face-to-face might be sufficient for them to feel comfortable discussing them over the telephone.
Although participants found it reassuring to know that someone could see their weekly symptom reports, and some viewed this as an extension of clinical care, others emphasized that clinicians do more than simply monitor symptoms. Thus, as in previous studies with both patients and staff, participants in this study suggested that self-monitoring apps should enhance rather than replace face-to-face appointments [36, 60] . Nevertheless, as participants in a recent study hypothesized [41] , some found an app more accessible than mental health staff, reporting that they are more open about their symptoms on an app, they can complete it at points when they are unwilling to speak to someone, it is more frequent than their usual contact with a clinician, and it removes the feeling of inconveniencing someone to report symptom increases. Furthermore, several participants with low symptoms described the app in positive, anthropomorphic terms (eg, as a friend), supporting previous findings that individuals can develop strong connections with mobile phones [69] .
Some of these qualities (eg, openness, acceptance, friendliness) overlap with descriptions of therapeutic alliance with respect to DHIs [70, 71] . Those with psychosis [71] or depression and anxiety [70] have reported a positive therapeutic alliance with DHIs in the absence of a therapist. In the latter case, higher levels of alliance were associated with greater engagement in self-monitoring tasks [70] , implying that therapeutic alliance might be an important consideration when evaluating symptom-monitoring apps such as ExPRESS. However, it is often difficult to disentangle the therapeutic alliance attributable to the DHI and to the person administering it [70] . Future studies using ExPRESS could examine therapeutic alliance with the app and the researcher using self-report measures such as the Mobile Agnew Relationship measure [71] and the Agnew Relationship measure [72] , respectively.
The second theme, self-reflection, suggests that using a symptom monitoring app prompts patients to reflect regularly on their experiences and to express them in an objective way. Doing so enables them to recognize the ebb and flow of their symptoms and to share their experiences with others. This can have surprisingly therapeutic results, at least for some people, as summarized in the third theme, therapeutic value. Participants recognized the potential value of an app such as ExPRESS for early detection of deterioration, with many reporting that using such an app increased their understanding of their psychosis. This facilitated self-management in some cases, which can be empowering for patients [28, 73, 74] . It also appeared to have a normalizing effect for some, which seemed to aid an integrative recovery style.
Conversely, patients with a sealing-over recovery style might not be willing to use a symptom monitoring app as it provides regular reminders of past or current symptoms. Previous studies have framed participants' discomfort with being regularly reminded of their symptoms as a side effect of the biographical disruption experienced by individuals coming to terms with a diagnosis of a chronic disorder [36] . These 2 explanations tap into the idea that regular symptom monitoring reminds patients of their symptomatic status, which can threaten their already fragile view of themselves. They are consistent with findings that a sealing over recovery style predicts low engagement with mental health services more generally [75] and with findings from patients with bipolar disorder [63, 76] .
Particularly for early psychosis patients, an app is more like their usual communication with others making it potentially destigmatizing compared with usual care [41] . Participants emphasized the potential value of the app for those in the acute phase of psychosis. However, such individuals might require additional support with app use as acute patients do not engage with symptom monitoring apps as well as remitted patients [26] . Nevertheless, with support, using an app during the early stages of a first episode of psychosis might prompt a more recovery-focused approach.
Participants also underlined the potential value of using a symptom monitoring app such as ExPRESS in conjunction with other interventions such as maintenance antipsychotics and CBT. Indeed, self-monitoring is by no means a new concept and has long been used in the context of CBT as a means of fostering collaborative empiricism, with its therapeutic effects reported across a wide variety of psychological disorders [77] . Although often used clinically, there was a decline in self-monitoring research since the 1980s [78] . Nevertheless, the advent of mHealth has seen this revived to some extent [79] . For example, a recent randomized controlled trial comparing app-based symptom monitoring (Clintouch app) with usual care found a significant reduction in positive symptoms in the early psychosis subsample, though not in a sample with chronic psychosis [80] . Similarly, studies using mHealth to prompt medication adherence have had promising results [81, 82] .
The fourth theme, response style, indicates that patients are generally willing to use a symptom monitoring app, if they can see the benefit, despite it being a chore. Most participants in our study reported answering honestly, despite concerns raised by patients and staff in previous studies that people might underplay or overplay their symptoms on the app to elicit or reduce care [36, 60] . Nevertheless, this study also suggests that, if a patient reports increased symptoms, it is worth considering the possibility that they have begun to answer more honestly rather than that their symptoms have actually increased.
The final theme, barriers to engagement, summarizes several factors, which might hinder app engagement; it is useful to identify these so that they can be addressed to increase app engagement in future studies and potentially in clinical practice. Although both psychotic symptoms and mood symptoms interfered with app use to some extent, especially in patients lacking insight, most individuals with high symptoms engaged well with the app, albeit more slowly than others. Similarly, a recent study [33] found that baseline psychotic or depressive symptoms did not predict app completion rates, although negative and agitation symptoms did in a subgroup of study completers, although Ben-Zeev et al [29] reported that app completion was not associated with cognitive functioning, negative symptoms, or persecutory ideation. These findings contrast with surveys of digital health experts, who suggested that poor cognitive functioning and severe symptoms might negatively impact engagement with DHIs [83] .
Use of a study phone was reported as a barrier by some, as participants did not tend to integrate this with their daily life as they would their own phone. Although previous qualitative study participants have also expressed a preference for their own phones [27, 36] , a recent study in an early psychosis sample found no difference in completion rates between those using study phone and those using their own phone [33] . Other key barriers that could be addressed to increase app engagement included lack of smartphone experience, skepticism regarding the app, the study policy to not use the app while abroad, and lack of literacy. Although the latter was also reported as a potential barrier by a third of participants in a recent qualitative study, they nevertheless found mobile phones more accessible than paper-based alternatives [41] .
Strengths and Limitations
The range of clinical histories within the sample is an important strength of the study; there was a substantial proportion of participants with longstanding illness and high levels of residual symptoms and a wide age range. Precautions were taken by the researchers to avoid biasing their interpretation during the interview and analysis process.
A number of limitations should be borne in mind when considering the results of this study. The sample size was modest, and despite the range of participants, this is not a representative sample, so findings should be interpreted with caution. Participants had all consented to use an app as part of a research study so they might be an unusual subset of patients who are particularly interested in mHealth. We did, however, seek to interview all 4 people who dropped out of the study; 2 were uncontactable but the remaining 2 were interviewed. It is possible that socially desirable responding might have biased reported views as half the participants were interviewed by the researcher who conducted app training and all other study procedures. This said, half the interviews were conducted by a new researcher, potentially reducing this bias. The mean interview length was relatively short for a qualitative study, but there was a wide range. Nevertheless, as illustrated by the reported participant quotations, the study was still able to gather rich, detailed information about patient experiences of using ExPRESS.
Future Research
Having demonstrated the long-term acceptability (reported here) and feasibility (reported elsewhere) of the ExPRESS app, the next step will be to conduct a longitudinal study with sufficient power to examine the hypothesis that adding basic symptoms to conventional early signs improves relapse prediction. If such a study shows that basic symptoms do predict relapse, the app can then be tested as a clinical tool.
Conclusions
Symptom monitoring apps have the potential to help services move toward more preventative strategies, in which symptom deteriorations are tackled early, rather than reactionary strategies, in which deteriorations are only addressed once they warrant crisis intervention. Although high caseloads often limit the frequency of face-to-face appointments, this study suggests that participants find it acceptable to use technology (phone calls, texts, and a symptom-monitoring app) to maintain contact between face-to-face meetings. Although undoubtedly many clinicians already adopt similar strategies with younger patients, this study suggests that it is possible and acceptable to do so across a wide age range, including with older patients who are less familiar with technology. As long as the potential benefits are understood, patients are generally willing and motivated to use a weekly symptom monitoring app; virtually, all participants in this study were prepared to do so for more than 6 months.
